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OCCUPANT RESTRAINT SYSTEM 

^ BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an occupant . restraint 
system, in which a folded airbag is disposed along a side of a 
roof, and the airbag is inflated by gas generated by an inflator 
upon a vehicle collision to be deployed into a shape of curtain 
along the inner surface of the side of a vehicle compartment. 
Description of the Related Art 

The occupant restraint system is publicly known as disclosed 
in, for example, Japanese Patent Publication No. 3334570. This 
occupant restraint system includes a plurality of cells branching 
downward from gas distribution paths which extend along the upper 
rims of the airbag. Gas generated by an inflator is distributed 
to the upper end of each cell from the gas distribution paths, 
and the cells are cylindrically inflated. Thus, the occupant 
restraint system restrains an occupant. 

A center pillar disposed on the inner surface of a side of 
a vehicle compartment of an automobile protrudes further inside 
than the door panes, which are positioned in the front and rear 
thereof, toward the vehicle compartment. Moreover, the side of 
the center pillar facing the compartment is provided with a through 
anchor of a seat belt. Accordingly, if one of the cells of the 
airbag, which is deployed downward from the side rim of the roof, 



2 



extends so as to overlap with the center pillar, it is hard for 
the cell to come off when the lower end thereof is trapped by the 
center pillar . Hence, there has been a possibility that the airbag 
is prevented from being deployed smoothly. 

SUMMARY OF THE INVENTION 

The present invention has been devised in consideration of 
the foregoing circumstances. An object of the present invention 
is to prevent a cell of the airbag from being trapped in order 
for the airbag to be deployed smoothly. 

To achieve the above object, according to a first feature 
of the present invention, there is provided an occupant restraint 
system, in which an airbag including a plurality of cells 
branching downward from gas distribution paths extending along 
an upper rim of a base cloth is folded and disposed on a side of 
a roof, gas generated by an inflator upon a vehicle collision is 
supplied to the cells through the gas distribution paths, and the 
airbag is inflated and deployed into a shape of curtain along an 
inner surface of a side of a vehicle compartment, wherein extension 
directions of the cells inflated along an inner surface of at least 
one of pillars are inclined with respect to extension directions 
of the pillars. 

According to the foregoing structure, among the plurality 
of cells of the airbag deployed into a shape of curtain along the 
inner surface of the side of the vehicle compartment, the extension 
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directions of the cells inflated along the inner surfaces of the 
pillars are inclined with respect to the extension directions of 
the pillars. Thus, the lower ends of the cells are hardly trapped 
by the pillars. This enables the smooth deployment of the airbag. 

According to a second feature of the present invention, in 
addition to the first feature, the extension directions of the 
cells are inclined with respect to a vertical direction. 

According to the foregoing structure, the extension 
directions of the cells are inclined with respect to the vertical 
direction. Thus, when the side of the vehicle is collided with 
an obstacle such as a tree or a pole which extends in the vertical 
direction, it is possible to prevent the obstacle and the head 
of the occupant from coming into a region between two adjacent 
cells, where the effects of impact absorption are low. Therefore, 
it is possible to secure effective impact absorption performance. 

A B-pillar 15 and a C-pillar 16 in embodiments correspond 
to the pillars of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a view showing the inside of a vehicle compartment 

when an airbag is not deployed. 

FIG. 2 is a view showing the inside of the vehicle compartment 

when the airbag is deployed. 

FIG. 3 is an enlarged view of the essential parts in FIG. 

2. 
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FIG. 4 is an exploded perspective view of an occupant 
restraint system. 

FIG. 5 is an enlarged sectional view taken on line 5-5 of 
FIG. 2. 

FIG. 6 is an explanatory view of a comparative example 
corresponding to FIG. 5. 

FIG. 7 is a view corresponding to the essential parts in 
FIG. 3 according to a second embodiment of the present invention. 

FIG. 8 is a view corresponding to the essential parts in 
FIG. 3 according to a third embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of the present invention are described below 
with reference to the accompanying drawings. 

FIGS . 1 to 6 show a first embodiment of the present invention . 
As shown in FIG. 1, a recreational vehicle provided with 
a front seat 11, a center seat 12 and a rear seat 13 includes 
A-pillars 14, B-pillars 15, C-pillars 16, and D-pillars 17. Front 
doors 18 are disposed between the A-pillars 14 and the B-pillars 
15. Rear doors 19 are disposed between the B-pillars 15 and the 
C-pillars 16. A tail gate 20 is disposed in the rear of the 
D-pillars 17. A folded airbag 21 of each of occupant restraint 
systems C is stored in a front-back direction of a vehicle body 
along a side of a roof 22 interposed between the A-pillars 14 and 
the D-pillars 17. Substantially the same occupant restraint 
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system C is provided on each side (left and right) of the vehicle 
body. Hereinafter, the occupant restraint system C provided on 
the right side of the vehicle body is described as an example. 

As apparent from FIGS. 2 to 4, the airbag 21 is made of two 
sheets of cloths 31 by stitching (seams 32) . The airbag 21 
includes front and rear cylindrical gas distribution paths 21a 
and 21b, which extend in the front-back direction along the upper 
rim of the base cloths 31 . The airbag 21 also includes pluralities 
of cells 21c, 21d, and 21e. The plurality of cells 21c branch 
downward from the front gas distribution path 21a and protect the 
head of an occupant on the front seat 11. The plurality of cells 
21d branch downward from the rear gas distribution path 21b and 
protect the head of an occupant on the center seat 12. The 
plurality of cells 21e branch downward from the rear gas 
distribution path 21b and protect the head of an occupant on the 
rear seat 13. 

A non-inflatable portion 21f, which is not supplied with 
gas, is formed in front of the cells 21c for the occupant on the 
front seat 11 . A non-inflatable portion 21g, which is not supplied 
with gas, is formed between the cells 21c for the occupant on the 
front seat 11 and the cells 21d for the occupant on the center 
seat 12. A non-inflatable seat portion 21h, which is not supplied 
with gas, is formed between the cells 21d for the occupant on the 
center seat 12 and the cells 21e for the occupant on the rear seat 
13. A plurality of attaching portions 21i are formed along the 



upper rim of the airbag 21 and fixed to the roof 22, the A-pillar 
14, and the D-pillar 17. 

The folded airbag 21 is wrapped by cloth covers 33 and 34 
provided in the front-back direction. Each of the covers 33 and 
34 is sewn along the lower rim to be cylindrical. Tearing covers 
33 and 34 along perforations 33a and 34a, which are formed along 
a longitudinal direction of the covers 33 and 34, enables inflation 
of the airbag 21. The plurality of attaching portions 21i formed 
along the upper rim of the airbag 21 protrude upward through 
openings 33b and 34b formed on the upper surfaces of the covers 
33 and 34. 

An inflator 35 is disposed on a side of the roof 22 facing 
the upper end of the C-pillar 16. A gas supply pipe 36 extends 
forward from one end of the inflator 35, bends downward, and 
branches in two directions, front and back. A front gas nozzle 
36a of the gas supply pipe 36 is inserted into a front gas supply 
port 21 j, which is located at the rear end of the front gas 
distribution path 21a, and fixed by a fixing band 37. A rear gas 
nozzle 36b of the gas supply pipe 36 is inserted into a rear gas 
supply port 21k, which is located at the front end of the rear 
gas distribution path 21b, and fixed by a fixing band 38. At this 
time, the base cloths 31 are cut out in a trapezoid shape below 
the front and rear gas supply ports 21 j and 21k without interfering 
with the fixing bands 37 and 38, thereby forming an opening 21m. 
A fixing member 39 is fit to a portion of the gas supply pipe 36, 
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which extends in a vertical direction. Both ends of the fixing 
member 39 are fixed by two bolts 40 and 40. 

As most clearly shown in FIG. 3, the deployment shapes of 
the four cells 21c, which restrain the occupant on the front seat 
11, are basically inclined from the upper rear to the lower front. 
Among the cells, parts of two rear cells 21c and 21c overlap with 
the side of the B-pillar 15 facing the vehicle compartment. Axes 
SI and S2 of the two cells 21c and 21c are inclined with respect 
to an axis PI of the B-pillar 15. Among the three cells 21d, which 
restrain the occupant on the center seat 12, the deployment shapes 
of two rear cells 21d and 21d are basically inclined from the upper 
rear to the lower front. Parts of these two cells 21d and 21d 
overlap with the side of the C-pillar 16 facing the vehicle 
compartment. Axes S3 and S4 of the two cells 21d and 21d are 
inclined with respect to an axis P2 of the C-pillar 16. 

Next, the operations of the embodiments of the present 
invention having the foregoing structure are described. 

When an acceleration sensor detects a sideway collision or 
a rollover of the vehicle, the inflator 35 operates by a command 
from an electronic control unit. Gas accumulated in the inflator 
35 is supplied to the front and rear gas distribution paths 21a 
and 21b of the airbag 21 through the gas supply pipe 36. From the 
gas distribution paths 21a and 21b, the gas flows into each of 
the cells 21c, 21d, and 21e. As a result, the folded airbag 21 
stored along the side of the roof 22 is inflated, and the pressure 
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thereof pushes down a roof garnish to form openings. Thereafter, 
the airbag 21 is deployed downward in the vehicle compartment 
through the openings. The front cells 21c of the deployed airbag 
21 protect the head of the occupant on the front seat 11 . The center 
cells 21d protect the head of the occupant on the center seat 12. 
The rear cells 21e protect the head of the occupant on the rear 
seat 13. 

At this time, as shown in FIG. 3, since the axes SI and S2 
of the two cells 21c and 21c, which are deployed along the B- 
pillar 15, are inclined with respect to the axis PI of the B- 
pillar 15, the two cells 21c and 21c are hardly trapped by the 
B-pillar 15. Accordingly, the airbag 21 can be smoothly deployed. 
Similarly, the axes S3 and S4 of the two cells 21d and 21d, which 
are deployed along the C-pillar 16, are inclined with respect to 
the axis P2 of the C-pillar 16. Thus, these two cells 21d and 21d 
are hardly trapped by the C-pillar 16, thereby enabling the smooth 
deployment of the airbag 21. 

Because the cells 21c, 21c, 21d, and 21d are inflated in 
a direction inclined with respect to the B-pillar 15 or the C-pillar 
16, these cells 21c, 21c, 21d, and 21d come off easily even when 
the lower ends thereof are trapped. 

In addition, as shown in FIGS. 3 and 5, the axes SI and S2 
of the cells 21c and 21c, which are located close to a head H of 
the occupant, are inclined with respect to a vertical direction. 
Accordingly, when the side of the vehicle collides with an obstacle 
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42, such as a tree or a pole extending substantially in the vertical 
direction, it is possible to prevent the obstacle 42 and the head 
H of the occupant from coming into a region between two adjacent 
cells 21c(l) and 21c(2), where the effects of impact absorption 
are low. Moreover, it is possible to avoid the situation where 
the two cells 21c (1) and 21c (2) cannot effectively absorb the 
impact caused by the obstacle 42. It is because the two cells 
21c (1) and 21c (2) , of which axes SI and S2 are inclined with respect 
to an extension direction of the obstacle 42, are located at 
positions where at least parts of the cells in the vertical 
direction can protect the head H of the occupant. 

In the embodiment shown in FIG. 5, the upper portions 
(indicated by solid lines) of the two cells 2 lc ( 1 ) and 21c (2) cannot 
effectively protect the head H of the occupant . However, the lower 
portion (indicated by a broken line) of the rear cell 21c (2) can 
protect the head H of the occupant effectively. 

By contrast, as in a comparative example shown in FIG. 6, 
if the cells 21c extend straight in the vertical direction, the 
obstacle 42 comes into a gap between the two cells 21c (1) and 21c (2) 
by a distance a, for example. Accordingly, the thicknesses of the 
cells 21c (1) and 21c (2) are substantially reduced, and the effects 
of the impact absorption are weakened. 

The embodiments of the present invention have been detailed 
hereinbefore. However, the design of the present invention can 
be changed without departing from the subject matter thereof. 



10 



For example, the cell pattern of the airbag 21 is not limited 
to that described in the first embodiment. The airbag 21 may have 
a cell pattern as in the second embodiment or the third embodiment 
shown in FIG. 7 or 8. In other words, any cell pattern may be used 
as long as the extension direction of the cells 21c (21d) incline 
with respect to the extension direction of the B-pillar 15 
(C-pillar 16) . 



